Headwaters initiate material export to downstream environments. A nested headwater study examined the flux of dissolved constituents and water from a perennial stream and four ephemeral/intermittent streams in the Upper Gulf Coastal Plain of Mississippi. Water was collected during storm and baseflow conditions. Multiple linear regression was used to model constituent concentration and calculate flux. Event was the major source of water discharged from the ephemeral and intermittent streams however, baseflow was the major source for water discharged by the perennial stream during events. The perennial stream had an area weighted average yields of 10.1, 0.01, 1.03, 0.65 kg/ha/yr of DON (dissolved organic nitrogen), NO3 --N, NH4 + -N and PO4 -3 , respectively while large variabilities existed between the ephemeral and intermittent streams. These findings highlight the importance of headwaters in protecting the low order drainage basins as a key to water quality within perennial streams.
Introduction
Headwaters are the uppermost areas of drainage basins which initiate stream flow and are important components of the river network with regard to non-point sources of constituents (Nadeau and Rains, 2007) . These non-point sources dominant riverine fluxes to coastal regions throughout the world (Howarth et al., 1995) . Furthermore, headwater streams * Corresponding author : Byoung-Koo Choi, Research Center for River Flow Impingement and Debris Flow, GangneungWonju National University, Gangneung 210-702, Korea Phone: +82-33-640-3037 E-mail: bkchoi@gwnu.ac.kr transport a wide range of material such as nutrients, dissolved organic carbon, aquatic and terrestrial invertebrates to downstream reaches. These materials play key roles in the structure, function, biodiversity and productivity of riverine ecosystems (Wipfli et al., 2007) .
Headwater streams are characterized by distinctive geological features (e.g. geologic composition, stratigraphy and aquicludes), hydrological (e.g. surface and ground water flow paths), biological (e.g. microbiota and vegetation) and chemical processes (Nadeau and Rains, 2007; Triska et al., 2007; Gomi et al., 2002) . The ephemeral and intermittent sub-watersheds are nested within the perennial watershed which drains the entire study area (Figure 1 ). There are a number of intermittent and ephemeral streams within the perennial watershed, 4 of which streams were chosen for examination (Table 1 ). Within the perennial watershed which drains the entire study area, 4 monitored sub-watersheds have intermittent to ephemeral streams with treatments that are representative of forest management in the Southeastern U.S. The treatments were part of a larger study of the effects of forestry on hydrological function of headwater streams, but were not a focus of this study. However, these treatments represent a range of watershed
